[Effect of pre-freezing temperature and lyophilizer shelf temperature on recovery of red blood cells after lyophilization].
To study effect of pre-freezing temperature and lyophilizer shelf temperature on recovery of human red blood cells after lyophilization and determine solidifying temperature of this lyophilization system, the protective solution composed of 7% DMSO, 40% polyvinylpyrrolidone (PVP) and isotonic buffer were adopted to lyophilize red blood cells at different pre-freezing temperatures or shelf temperatures. At first, fresh whole blood was centrifugated, washed and equilibrized to prepare concentrated red blood cells. Then concentrated red blood cells were mixed with the protective solution at 1:3 and pre-freezed at different temperature (-20, -35, -45, -80 or -196 degrees C) before lyophilization in lyophilizer. To study effect of shelf temperature on lyophilization of red blood cells, red blood cells were lyophilized at different shelf temperature after pre-freeze at -80 degrees C. After lyophilization, the samples were quickly rehydrated by 37 degrees C rehydration solution. The results showed the recovery rate of red blood cells and hemoglobin after pre-freeze at different temperature and lyophilization were > 85% and > 75%, there was not significant difference among these groups, but the concentration of free hemoglobin in -196 degrees C group was significantly higher than that in other groups (P < 0.01). With decreasing of shelf temperature, the lyophilizing time was also prolonged. When shelf temperature was > or = -25 degrees C, samples were not fully lyophilized; when shelf temperature was < or = -30 degrees C, the recovery rate of red blood cells and hemoglobin after lyophilization and rehydration were above 90%; after washed to isotonic state, the recovery rate of hemoglobin of the four groups was similar to each other. In conclusion, only when pre-freezing temperature is between -20 and -80 degrees C and the lyophilizer shelf temperature is < or = -30 degrees C, the effect of lyophilization is better, but the effect of excessively low pre-freezing temperature may even be worse.